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We report the case of a 56-year-old female patient with daytime sleepiness, snoring,
dyspnea to exertion and hypoglycemia. During the previous months, she had noticed the
enlargement of the tongue and the facial characteristics and also development of head
lesions. Upon admission, hypoventilation was conﬁrmed (PaO2 61.5mmHg, PaCO2
50mmHg). The chest X-ray showed right-side opacity and CT scan presented an
intrathoracic, extrapulmonary lesion. Obstructive sleep apnea–hypopnea with severe
desaturation episodes was revealed by a sleep study. It was suspected that all the
manifestations were due to substances produced by the tumor, and laboratory test showed
low levels of insulin, growth hormone and insulin-like growth factor I. Surgical resection of
the mass was performed and the diagnosis of solitary ﬁbrous tumor of the pleura (SFTP)
was conﬁrmed. We present the case of a patient with SFTP associated with multiple
paraneoplastic manifestations.
& 2008 Elsevier Ltd. All rights reserved.Elsevier Ltd. All rights reserved.
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A 56-year-old female, with a past medical history of
hypertension and chronic B hepatitis, was referred to our
clinic for investigation of an abnormal chest X-ray with
opacity of the right hemithorax (Figure 1).
She complained of a 12-month history of fatigue, breath-
lessness on exertion, loud snoring and daytime hypersomno-
lence. She also suffered from recurring rhinitis and media
otitis. Her hearing was weak, and the features of her face
ARTICLE IN PRESS
Figure 1 Chest radiograph upon admission, showing a large
opacity at the right hemithorax.
Table 1 Respiratory function at baseline, during CPAP
implementation and after tumor resection.
Baseline CPAP
implementation
After
tumor
resection
BMI kg/m2 37.8 37.8
Epworth
score
13 8 7
PaO2 63.1 66.5 68.3
PaCO2 50 45.8 43.4
pH 7.39 7.42 7.39
FEV1% pred 78.5 94.3
FVC% pred 74.7 94.7
AHI/h 125.7 40.9
Average
SpO2
86.5 90.8
Min SpO2% 66 67
Time
SpO2o90%
74.2 26.4
Figure 2 Chest CT scan revealing a right-side large homo-
genous pleura-based mass.
Figure 3 Visceral cranium CT scan showing the macroglossia
upon admission.
Sleep-disordered breathing and hypoventilation 147had changed with the appearance of macroglossia, thicken-
ing of the skin and the development of multiple lesions on
her head. One month before admission, symptomatic
hypoglycemia had arisen.
Clinical examination revealed crackles and decreased
breath sounds at the right lung base. Spirometry showed a
mild restriction pattern and blood gas analysis in breathing
room air showed mild hypoxemia and CO2 retention
(Table 1). Sleepiness was estimated by Epworth Sleepiness
Scale and dyspnea by Borg Scale and the values were 13 and
3, respectively.
A subsequent computed tomography (CT) scan of the
chest showed a large solid pleural-based mass causing a shift
of the mediastinum to the left (Figure 2). A CT-guided
needle biopsy of the pleural mass was performed but it was
non-diagnostic. CT scan of the visceral cranium demon-
strated macroglossia, hyperplasia of the conchae nasalis and
pharyngeal tissues and ﬁlling of mastoid cells (Figure 3). The
MRI of the brain showed a normal pituitary gland.
An evaluation by otoraryngologist revealed hyperplasia of
the conchae nasalis and tissues of pharyngeal space. Weakhearing was conﬁrmed and it was attributed to media otitis.
Dermatological examination revealed a dense aggregation of
hyperkeratotic plaques with a ‘stuck-on’ appearance,
localized on the patient’s head. A biopsy specimen from a
lesion revealed seborrheic keratoses.
Laboratory tests ﬁndings were within normal limits except
serum glucose level, which was low (34mg/dl). The levels of
growth hormone and insulin were low, and C-peptide,
gonadotrophic and thyroid hormones were within normal
levels. Insulin-like growth factor 1 (IGF1) and insulin-like
growth factor binding protein-III (IGFBP3) were found to be
lower than normal (Table 2). IGF2 was not evaluated.
Obstructive sleep apnea syndrome was suspected and
conﬁrmed by an all-night formal polysomnography (Embla,
Flaga, Iceland). A severe breathing abnormality was
observed with obstructive apneas and hypopneas (apnea–
hypopnea index—AHI 125.7/h) associated with severe
hypoxemia. Continuous positive airway pressure (CPAP;
Resmed) application was started to correct nocturnal
breathing abnormalities, via a full-face mask at a pressure
of 13 cm H2O. Symptoms and blood gases improved after the
application of CPAP (Table 1).
Surgical resection of the chest tumor was recommended
and performed soon afterwards. The histopathologic exam-
ination of the tumor revealed spindle cell proliferation
with increased mitotic activity, hemorrhage and necrosis.
The immunohistochemical study showed negativity for
keratin and S-100 staining and positivity for vimentin
and for CD34 and Bc12 staining. These ﬁndings were
ARTICLE IN PRESS
Table 2 Main laboratory data before and after tumor
resection.
Baseline After tumor
resection
Glucose (60–110mg/dl) 34 85
C-peptide (o4 ng/ml) 0.40 NM
Insulin (4.3–19Miu/l) 0.17 NM
GH (0–3 ng/ml) 0.01 ng/ml NM
IGF1 (78–258 ng/ml) 26.48 155.4
IGF1BP3 (1.1–3.1 mg/l) 0.60 1.50
NM, non-measured.
V. Tsara et al.148diagnostic for malignant solitary ﬁbrous tumor of the pleura
(SFTP).
The patient made a very good post-operative recovery
and was discharged home, with signiﬁcant improvement of
the clinical manifestations. Continuation of nocturnal CPAP
use was recommended.
Two months post-operatively the patient was evaluated
again. She did not complain of dyspnea or hypersomnolence
or symptoms of rhinitis and otitis. The Epworth Sleepiness
Scale was improved to 6 and the levels of serum glucose,
IGF1 and IGFBP3 were normalized (Table 2). The body
weight was the same, but the facial features were normal-
ized and skin lesions had disappeared. The CTof the visceral
cranium showed a decrease in the size of the tongue and in
the tissues of the conchae nasalis and pharyngeal space.
Pulmonary tests and blood gas analysis demonstrated a
normal respiratory function (Table 1).
An all-night polysomnography without CPAP use was
performed. A signiﬁcant improvement in apnea–hypopnea
index and desaturation was observed (Table 1). The
apnea–hypopnea episodes were eliminated only in supine
position and the time spent with SpO2o90% was less. The
continuity of CPAP use was recommended, but the patient
refused.Discussion
SFTP is a rare entity. Two-thirds of these tumors arise from
the visceral pleura even if it can also derive from the
parietal pleura, the pericardium and the peritoneum. They
have an incidence of o5% of all neoplasm’s involving the
pleura.2 Small tumors may be asymptomatic for a long time.
When symptoms are present, they are usually related to the
local mass effects and patients may report dyspnea, cough,
vague chest or shoulder discomfort.1,2 Paraneoplastic
manifestations have been reported, including hypertrophic
osteoarthropathy in 10% and hypoglycemia in 5% of patients.
Hypoglycemia is more common among women and in tumors
located on the right side and it may be presented as
recurrent episodes or even as hypoglycemic coma.3–5 In
almost all cases of SFTP, hypoglycemia is associated with
high levels of IGF2 and low levels of IGF1 and insulin. Our
patient was female, with tumor located on the right side
with hypoglycemia and low levels of insulin and IGF1.The IGF1 proteins, including IGF1 and IGF2, have been
shown to have a role in various cellular activities, promoting
tumor or distant tissues growth.6 Skin lesions, also known as
Leser–Trelat sign, are paraneoplasmatic manifestations,
more common in internal malignancies, characterized by
an increase in the number and size of seborrheic keratoses,
due to release of IGF2. They have been described in one
case of SFTP with hypoglycemia, attributed to secretion of
the IGF2.7 In this case the skin lesions were localized on the
face, although in our patient they appeared mainly on the
head and the skin was thickened.
Solitary ﬁbrous tumors of head and neck have also been
described8; however, the association with sleep-disordered
breathing is reported only in one case of solitary ﬁbrous
tumor located in the retropharynx.9 In the other reported
cases with symptoms of the respiratory system, respiratory
function evaluation was not mentioned. In our patient the
macroglossia and the increase tissue in the pharyngeal space
were responsible for the recurrent obstructive events during
sleep. These manifestations and the laboratory tests
allowed us to speculate that the secretion of IGF1 by the
tumor induced the enlargement of the tongue and the other
tissues of upper airway and resulted in the sleep-disordered
breathing. This hypothesis is further supported by the
decrease of the tissue of the visceral cranium and
the normalization of IFG1 and other hormone levels after
the resection of the tumor. Furthermore, the reversibility of
all manifestations of the upper airways resulted in the
correction of hypoventilation and improvement of patient’s
clinical symptoms.
To our knowledge this is the ﬁrst case of an SFTP
producing sleep-disordered breathing and hypoventilation,
due to increased mass of tongue and tissues of pharyngeal
space. Taking into account that the surgical resection of
the tumor is the only therapeutic procedure, the
diagnosis and effective control of sleep-disordered breath-
ing are important for the amelioration of the post-operative
risk.Conﬂict of interest statement
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